Case Report {#sec1-1}
===========

A 53-year-old male, previously healthy, presented with complaints of suboccipital headache and gait ataxia for 15 days. A clinical examination showed some positive cerebellar signs. Magnetic resonance imaging revealed two irregular ring-enhancing cystic lesions in the right cerebellar hemisphere suggestive of an abscess \[Figure [1a](#F1){ref-type="fig"}-[d](#F1){ref-type="fig"}\]. The patient underwent right suboccipital craniotomy with abscess drainage. The wet mount of the intraoperative pus revealed filamentous structures \[[Figure 1e](#F1){ref-type="fig"}\] and gram stain revealed weakly Gram-positive beaded bacilli with extensive filamentous branching in the background of polymorphonuclear leukocytes (suggestive of *Nocardia*) \[[Figure 1f](#F1){ref-type="fig"}\]. A modified Ziehl Neelsen (ZN) staining of brain abscess material using 1% sulfuric acid revealed thin, filamentous, branching weakly acid-fast bacteria in the background of many polymorphonuclear leukocytes, also suggestive of *Nocardia* \[[Figure 1g](#F1){ref-type="fig"}\]. With these findings suggestive of *Nocardia*, the patient was started empirically on Trimethoprim/sulfamethoxazole (80/400 mg OD). During the length of the hospital stay, the patient was diagnosed as HIV positive with a CD4 count of 103 cells/μl (6.22%). After 3 days of aerobic incubation at 37°C, the sample grew buff-colored, dry, cerebriform colonies on blood agar \[[Figure 1h](#F1){ref-type="fig"}\]. The colonies were identified as *N. asiatica* by MALDI-TOF MS analysis (Microflex LT Biotyper instrument Bruker Daltonics, Bremen, Germany) (score 2.0) and subsequently antimicrobial sensitivity testing was performed according to CLSI guidelines. The strain was sensitive to all first-line drugs (amikacin, amoxicillin, amoxicillin/clavulanic acid, ampicillin, ceftriaxone, ciprofloxacin, erythromycin, imipenem, linezolid, minocycline, and trimethoprim/sulfamethoxazole).

![(a) Computed tomography image showing two hypodense lesions in the right cerebellum. (b-d) Magnetic resonance image showing right cerebellar lesions hypointense on T1W (b), hyperintense on T2W (c), and peripheral enhancement on contrast (d). Note perilesional edema on T2W (red arrow). (e) microscopic morphology of wet mount (f) filamentous, branching, Grampositive bacilli in abscess aspirates, (g) modified acidfast bacilli stain of abscess pus, (h) colony morphology on a blood agar plate](JFMPC-9-1232-g001){#F1}

A PCR of 16S rRNA (605 bp) gene from sample and culture was also performed followed by Sanger sequencing of the amplified products.\[[@ref1]\] The 16sRNA sequence was submitted in GenBank (accession numbers SUB6396545 seq1 MN538987). These sequences were compared with the sequence data of type strains deposited in GenBank using NCBI BLAST and identified as *N. asiatica*.

A chest X-ray was performed to look for any pulmonary lesions and had no significant findings. The patient recovered well and subsequently was initiated on antiretroviral therapy (ART).

Discussion {#sec1-2}
==========

*Nocardia* is a Gram-positive bacteria with beaded, fine right-angled branching filaments (\<1 μm diameter) that are usually weakly acid-fast. The clinical presentation can range from cutaneous manifestations to isolated abscesses and rarely to disseminated forms. Infection occurs mostly in immunocompromised individuals by inhalational route or direct inoculation through the skin.\[[@ref2]\] *Nocardia* brain abscess accounts for only 2% of all brain abscesses with most common predisposing factors as corticosteroid use (54% of the patients) and the organ transplantation (25%).\[[@ref2][@ref3]\] The HIV positive population as a risk group is uncommon.\[[@ref4][@ref5]\] The clinical course is typically gradual and insidious over months, making early diagnosis and identification difficult leading to a poor outcome in CNS nocardiosis.\[[@ref6]\]

Most of the extrapulmonary manifestations in nocardiosis are accompanied by a pulmonary focus subsequently disseminating to other sites. Only 20% of extrapulmonary lesions are unaccompanied by a primary lung lesion as seen in the case.\[[@ref6]\] The present case highlights an uncommon presentation with cerebellar involvement.\[[@ref7]\] The CNS nocardiosis typically presents as multiple brain abscesses involving the parenchyma, with nonspecific radiological features often misdiagnosed as metastases. The disease is known to masquerade various other infectious conditions like CNS tuberculosis, toxoplasmosis, and aspergillosis with its variable clinical presentation and absence of any specific signs or symptoms to guide the diagnosis. Thus, definitive diagnosis mandates invasive techniques for abscess drainage with specimen culture. Nocardiosis is one of those scenarios where the role of microscopy may be invaluable for timely diagnosis and initiation of treatment. Alerting the treating clinician when nocardiosis is first suspected based on the routine Gram stain and modified ZN staining is necessary to prevent the associated mortality.

In aerobic cultures, *Nocardia* species colonies usually require 5-21 days to grow. Rapid identification of culture isolates by MALDI-TOF MS aids in the diagnosis. PCR is another important diagnostic tool. Currently, PCR and sequencing of both 16S rRNA (605 bp) and hsp65 (440 bp) regions are recommended to improve species identification. However, in the present case, sequencing was unable to differentiate between closely related species. The species-level identification was possible by MALDI-TOF MS based on the manufacturer\'s database.

Apart from preliminary information based on the microscopy, it is also important to have an accurate species identification. *Nocardia* taxonomy has been linked to specific patterns of antimicrobial susceptibility (six drug pattern types) established by Wallace *et al*.\[[@ref6]\] Although Trimethoprim/sulfamethoxazole is a recommended drug for most *Nocardia* species, certain species have a variation in their susceptibility profiles, with *N. otitidiscaviarum* commonly being resistant to Trimethoprim/sulfamethoxazole, while *N. nova* and *N. farcinica* are occasionally resistant.\[[@ref8]\] Empiric treatment with Trimethoprim/sulfamethoxazole, imipenem/meropenem, ceftriaxone or amikacin is recommended. Therefore, identification of the species level has an important bearing on the course of treatment and patient outcomes. 16S rRNA is the most commonly used method, however, Rudramurthy *et al*., have reported certain ambiguities in the ability of 16S rRNA sequence to accurately identify species on NCBI blast mostly due to inaccurate sequences submitted as *Nocardia* species to GenBank.\[[@ref9][@ref10]\]

The epidemiology of *Nocardia* infections is gradually evolving; the most frequently reported species include *N. farcinica*, *N. cyriacigeorgica*, *N. brasiliensis*, *N. otitidiscaviarum*, *N. amamiensis*, and *N. pneumoniae*. Only six cases of brain abscess have been reported worldwide and this is the first report of an isolated cerebellar lesion \[[Table 1](#T1){ref-type="table"}\]\[[@ref15]\]. In three of these cases, corticosteroid use was an important predisposing factor. The first report of *N. asiatica* was in 2004, isolated from patients in Japan and Thailand.\[[@ref11]\] Since then, *N. asiatica* has been most commonly been implicated in pulmonary infections and skin infections.\[[@ref12]\] *N. asiatica* has also been implicated in cases of the olecranon bursitis and anterior mediastinal mass.\[[@ref5][@ref13]\]

###### 

Epidemiological and clinical characteristics of patient

  Author                                     Age (years) and sex   Brain abscess site                  Other site involvement   Underlying disease                     Corticosteroid use
  ------------------------------------------ --------------------- ----------------------------------- ------------------------ -------------------------------------- --------------------
  Wakui et al.\[[@ref11]\] (Japan)           75 M                  Single cerebral brain abscess       \-                       \-                                     No
  Ryu et al.\[[@ref14]\] (Japan)             44 F                  Not reported                        \-                       Guillain-Barré syndrome                No
  El Herte et al.\[[@ref5]\] (Lebanon)       49 M                  Multiple cerebral brain abscess      Anterior Mediastinum    Myasthenia Gravis, Malignant thymoma   Prednisolone
  Uneda et al.\[[@ref2]\] (Japan)            65 M                  Multiple cerebral brain abscess     Lungs                    Autoimmune hemolytic anemia            Prednisolone
  Ji Hun Jeong, et al.\[[@ref15]\] (Korea)   51 M                  Multiple cerebral brain abscess     \-                       Systemic Lupus Erythematosus           Prednisolone
  Azevedo, et al.\[[@ref13]\] (Brazil)       50F                   Cerebral abscess                    Mediastinal mass         HIV positive                           No
  Present case (India)                       53 M                  Isolated cerebellar brain abscess   \-                       HIV positive                           No

In summary, *Nocardia* is an important pathogen with a wide spectrum of presentations. The present case is unique due to the absence of any accompanying pulmonary manifestations and the absence of any known predisposing factors at the time of presentation. The patient was subsequently diagnosed as HIV positive during his hospital stay after the *Nocardia* infection etiology had been confirmed. Definitive diagnosis requires isolation of the organism from sample. The species level identification is important as many species exhibit varied resistance to commonly used drugs.
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